Gut flora, Toll-like receptors and nuclear receptors: a tripartite communication that tunes innate immunity in large intestine.
Separating the large intestine from gut flora is a robust layer of epithelial cells. This barrier is armed with an array of recognizing receptors that collectively set the host innate response. Here, we use nuclear receptors (NRs) and Toll-like receptors (TLRs), suggested to act as second messengers in the communication between microorganisms and epithelial cells, as probes to assess the impact of gut flora on innate immunity in germ-free (GF) mice. Using quantitative real-time polymerase chain reaction analyses, we show that 37/49 NRs are expressed in colonic cells of GF mice. Of these, 5 can be modulated by resident flora: LXRalpha, RORgamma and CAR show reduced expression and Nur77 and GCNF display elevated expression in conventionally raised mice compared with GF. Moreover, increased expression levels of TLR-2 and TLR-5 are observed in specific pathogen-free (SPF) mice compared with GF mice, and CAR expression is connected to the TLR-2 signalling pathway. Infections of GF or SPF mice with Yersinia pseudotuberculosis, show that GF intestinal epithelial cells fail to respond, except for CAR, which is downregulated. In contrast, SPF epithelial cells show a downregulation of all the NRs except CAR, which appears to be unaffected. Our findings indicate that gut flora contributes to the development of an intact barrier function.